A. Introduction
Morphological and membrane marker analysis of the leukaemic cells are useful for the diagnosis and classification of human leukaemias. A combination of immunological and electron microscope (EM) techniques can now be carried out by using electron-dense tracers such as colloidal gold particles to visualise the reaction with a monoclonal antibody (MoAb )-immuno gold method (IGM) [I] . Application of this technique has allowed the characterisation of distinct T lymphocyte subpopulations in normal blood [2, 3] . In this study we analyse by this method the expression of various lineage-specific membrane antigens in normal haemopoietic precursor cells and in blast cells from patients with acute leukaemia and blast crisis from chronic granulocytic leukaemia (CGL) and myelofibrosis (MF) to see if a more precise characterisation of the immature cells can be made.
B. Materials and Methods
Peripheral blood and bone marrow samples from healthy donors and 16 leukaemic patients: 9 acute leukaemias and 7 blast crisis from CGL [3] and MF [4] 
I. Monoclonal Antibodies
The following MoAb were used: LICR LON/RIO (anti-glycophorin A) against erythroid precursors [4] ; AN 51, C 15, C 17 and 115 against platelet glycoproteins Ib, IlIa and the complex lIb/IlIa [5, 6, 7] ; My9 against myeloid precursors [8] ; J5, anticALL antigen, to identifY lymphoblasts [9] and 3C5 against myeloid and lymphoid precursors [10] .
II. Immunogold Staining
A 200-J!1 (5 X 10 6 cells) volume was resuspended in PBS, I % bovine serum albumin (BSA), 0.2% sodium azide. 2% human AB serum (pH 7.4) and incubated with the relevant MoAb for 30 min at room temperature (RI). Cells were washed twice and incubated for 1 h at RT with 40 J!l goat anti-mouse IgG conjugated to 30-nm colloidal gold particles (Janssen Life Sciences, Beerse, Belgium). After three washes, samples were processed for EM analysis following standard techniques. Controls were carried out by omitting the first layer MoAb or by using an irrelevant anti-mouse immunoglobulin. In several instances the following cytochemical reactions: m yeloperoxidase (MPO), acid phosphatase (AP) and platelet peroxidase (PPO) were performed. c. Results
I. Erythroid
A proportion of cells (22 % and 23 %) from two patients (one with erythroid blast crisis of CGL and one with erythroleukaemia) were seen gold labelled with LICR anti-glycophorin A. According to the morphological features, various stages of cell differentiation were identified in the reactive cells. Undifferentiated blasts were seen together with more mature cells which had specific features (e.g. siderosomes) of the erythroid lineage. AP activity when present, was localised in large lysosomal granules and/ or endoplasmic reticulum (ER) in both immature and mature erythroid cells. In normal bone marrow, the expression of LICR was demonstrated from proerythroblasts to reticulocytes and red blood cells (Fig. 1)0   1 . The degree of reactivity as judged by the number of gold particles in the cell membrane increased with cell maturation, both in normal and leukaemic samples. 1 In Figs. 1-6 , unless otherwise stated, 30-nm colloidal gold particles conjugated to goat anti-mouse IgG were used Fig. 1 . 
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and were either My9 positive or My9 negative, whereas the reactivity with My9 increased in parallel to the MPO content of the cells. Promyelocytes and myelocytes were also seen labelled with My9. This pattern was also observed in normal bone marrow although the degree of reactivity 176 was lower in normal cells when compared with the leukaemic cells.
IV. Lymphoid
Leukaemic cells from two patients with ALL and two CGL in lymphoid blast crisis were J5 positive. The specificity of the labelling could be assessed in the latter disease in which the remaining myeloid cells from the chronic phase were clearly J5 negative (Fig. 5) . In normal bone marrow, a minority of small cells having a high nucleocytoplasmic ratio, a small nucleolus and scattered ribosomes in the cytoplasm were identified as gold labelled with the MoAb 15 (Fig. 6 ).
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D. Conclusions
This study shows that the application of the IGM in the analysis of normal and leukaemic haemopoietic precursors is useful: 1. To establish the specificity of a particular MoAb.
2. To determine in single cells the presence of two specific markers of differentiation: immunological and ultrastructural and/ or cytochemical.
3. To recognise the various stages of cell maturation present in some acute leukaemias on the basis of their membrane phenotype and enzyme activity.
4. To characterise the different cell populations that proliferate in mixed leukaemias.
5. To identify normal bone marrow lymphoid and megakaryocytic precursors Fig.6 . Normal bone marrow cell reactive with J5 (arrows). A small nucleolus and abundant ribosomes in the cytoplasm can be seen (uranyl acetate and lead citrate stain, X 18 000) which appear to have "lymphoid" ultrastructural morphology similar to that observed in their leukaemic counterparts.
